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I t seems worthwhile to report on a unique, economical, and effec-
tive design of evaporation tanks. Such tanks have been in con-
tinuous use for fifteen years at Michelson Laboratory, producing 
research quality evaporated films. Briefly, each tank consists of 
a 83.8 cm × 50.8 cm × 1.9 cm vertical stainless steel (316) base 
plate and a 83.8 cm × 50.8 cm × 2.5 cm vertical Pittsburgh 
Duplate two-ply laminated glass cover plate (four-ply laminates 
are unsatisfactory), separated by an 20.3-cm wide stainless steel 
elliptical hoop having a 76.2-cm major axis and an 45.7-cm minor 
axis, as shown in Fig. 1. The steel fins welded on the sides pro-
vide additional support to the ellipse. The base and cover plate 
seals are provided by L-shaped neoprene gaskets which are com-
mercially available for 61.0-cm bell jars. When considerable 
heating of the substrates is required, Viton L-shaped gaskets are 
substituted for the neoprene gaskets. Figure 2 shows two tanks 
separated by approximately 71.1 cm to provide the necessary 
space for a forepump, diffusion pump, valves, and piping to 
evacuate either tank. A single set of instruments and power sup-
plies is used for both tanks of such a dual arrangement, which pro-
vides for additional economies of construction and maintenance. 
Such a dual arrangement requires a minimum laboratory space 
of 50.8 cm × 121.9 cm × 152.4 cm and provides for routine 
evaporations at pressures in the vicinity of 10–10–8 Torr. 
The large ratio of base plate area to evacuated volume in the 
elliptical evaporation tank provides the following advantages 
over conventional glass bell jars: (1) shorter pumping time, (2) 
larger source-to-substrate distance, (3) larger internal area for the 
attachment of measuring and control devices, (4) larger window 
area for observation during an evaporation, and (5) greater flexi-
bility of internal arrangement of component parts for general 
experimental work. When a 45.7-cm coating distance is used 
Fig. 1. Front view of elliptical evaporation tank. 
Fig. 2. Side view of elliptical evaporation tanks and associated 
pumping system. 
with a rotating sample holder, variations in the thickness of 
evaporated films are minimal. For example, a 2000-A-thick 
evaporated aluminum film had an average thickness variation of 
± 16 A over 1 cm distance on the sample, with a maximum spread 
in readings of ± 2 8 A. Two samples mounted adjacent to each 
other on the turntable had average thicknesses which differed by 
15 A from each other. These measurements were made inter-
ferometrically using fringes of equal chromatic order1; the mea-
suring sensitivity was about ± 6 A. 
The vertical arrangement of the base and cover plates provides 
the following advantages: (1) ease of cleaning internal surfaces 
of the evaporation tank; (2) ease of loading the tank including 
substrates, measuring instruments, control devices, evaporation 
sources, and evaporation materials; (3) ease of making external 
base plate attachments; and (4) ease of both internal and ex-
ternal maintenance of the entire system. The minimum time re-
quired to tear down and completely clean one tank, replace all 
feedthroughs and gaskets is about 2 hr. Pumpdown time is ap-
proximately 30 min to a pressure of 10– 6 Torr; the pressure will 
drop to about 4 × 10– 8 Torr in 4-6 h using liquid nitrogen, and 
evaporations can be done in the low 10– 7 Torr or high 10– 8 Torr 
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range. Another significant advantage of such a system is cost. 
Six complete tanks were made for less than the cost of one com-
mercially available system. 
A wide variety of materials have been evaporated in these 
tanks, including films used in studies of optical and solid state 
properties2–15 as well as films provided as a service. Silver, gold, 
aluminum, germanium, copper, selenium, tellurium, indium, mag-
nesium fluoride, calcium fluoride, lead fluoride, lead chloride, and 
black gold have been evaporated using boats or filaments. With 
an electron beam gun, additional materials such as silicon, quartz, 
and aluminum oxide have been evaporated. 
In summary, this design of evaporation system is convenient, 
efficient, simple, and cheap. It is easily adapted to various labora-
tory requirements and has proved its worth as a flexible and use-
ful design. 
The authors wish to thank L. Hahn for the nonroutine fabrica-
tion, grinding, and machining of the elliptical hoops and the 
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ments contributed by H. E. Bennett and J. M. Bennett are grate-
fully acknowledged. 
References 
1. H. E. Bennett and J. M. Bennett, in Physics of Thin Films 
(Academic, New York, 1967), Vol. 4, pp. 31-37. 
2. W. F. Koehler, J. Opt. Soc. Amer. 48, 55 (1958). 
3. W. F. Koehler, F. K. Odencrantz, and W. C. White, J. Opt. 
Soc. Amer. 49, 109 (1959). 
4. H. E. Bennett, J. M. Bennett, and E. J. Ashley, J. Opt. Soc. 
Amer. 52, 1245 (1962). 
5. PI. E. Bennett, J. Opt. Soc. Amer. 53, 1389 (1963). 
6. T. M. Donovan, E. J. Ashley, and H. E. Bennett, J. Opt. 
Soc. Amer. 53, 1403 (1963). 
7. J. M. Bennett, J. Opt. Soc. Amer. 54, 612 (1964). 
8. T. M. Donovan and E. J. Ashley, J. Opt. Soc. Amer. 54, 1141 
(1964). 
9. J. M. Bennett, E. J. Ashley, and H. E. Bennett, Appl. Opt. 
4, 961 (1965). 
10. D. K Burge, J. M. Bennett, R. L. Peck, and H. E. Bennett, 
Surface Sci. 16, 303 (1969). 
11. H. E. Bennett, R. L. Peck, D. K. Burge, and J. M. Bennett, 
J. Appl. Phys. 40, 3351 (1969). 
12. J. L. Stanford and H. E. Bennett, Appl. Opt. 8, 2556 (1969). 
13. J. M. Bennett, J. L. Stanford, and E. J. Ashley, J. Opt. Soc. 
Amer. 60, 224 (1970). 
14. W. E. Spicer and T. M. Donovan, J. Non-Cryst. Solids 2, 66 
(1970). 
15. T. M. Donovan, W. E. Spicer, J. M. Bennett, and E. J. 
Ashley, Phys. Rev. B 2, 397 (1970). 
2802 APPLIED OPTICS / Vol. 9, No. 12 / December 1970 
